Increased short-term variability of repolarization predicts d-sotalol-induced torsades de pointes in dogs.
Identification of patients at risk for drug-induced torsades de pointes arrhythmia (TdP) is difficult. Increased temporal lability of repolarization has been suggested as being valuable to predict proarrhythmia. The predictive value of different repolarization parameters, including beat-to-beat variability of repolarization (BVR), was compared in this serial investigation in dogs with chronic AV block. In anesthetized dogs with electrically remodeled hearts, the dose-dependent difference in drug-induced TdP (d-sotalol, 2 and 4 mg/kg IV over 5 minutes, 25% and 75% TdP, respectively) could not be accounted for by prolongation of QT(c) (410+/-37 to 475+/-60 versus 415+/-47 to 484+/-52 ms, respectively). BVR was quantified by Poincare plots at baseline and immediately before onset of d-sotalol-induced extrasystolic activity. TdP occurrence was associated with an increase in short-term variability (STV) of the left ventricular monophasic action potential duration (3.5+/-1.5 to 5.5+/-1.6 versus 3.0+/-0.7 to 8.6+/-3.8 ms, respectively), which was reversible when TdP was abolished by I(K,ATP) activation. The absence of TdP despite QT(c) prolongation after chronic amiodarone treatment could also be explained by an unchanged STV. In experiments with isolated ventricular myocytes, STV increased after I(Kr) block and was highest in cells that subsequently showed early afterdepolarizations. Proarrhythmia is not related to differences in prolongation of repolarization but corresponds to BVR, here quantified as STV of the left ventricle. STV could be a new parameter to predict drug-induced TdP in patients.